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1018-45 Dynamic Three-Dimensional Flux Area of Patent 
Foramen Ovale in Patients With Cryptogenic Stroke: A 
Novel Sizing Method 
Zhena Liu, Satish Surabhi. Bassam Roukoz, Jude Dalton, Amy Loyd, Sheldon Goldberg, 
Daniel McCormick, Mani A. Vannan, Drexel University College of Medicine, Philadelphia, 
PA 
Background: Large PFOs are associated with recurrent stroke. 2-D TEE PFO height 
better correlates with stroke-risk than antecubital contrast score, and visibility on 3-D 
echo indicates a large PFOs (previously shown by us). We now related the anatomical 3- 
D area to its physiological behavior using 3-D Flux area (3DFA). which incorporates 
change in area over time, an index of flow. Methods: 53 patients with stroke and con- 
trast-proven PFO underwent 2-D and 3-D TEE. Contrast was scored (O-4) and PFO 
sized as follows: (a) 2-D mar. height between the tips of septum primum and secundum 
(b) 3-D max. orifice area from anterior limbic view (Fig.lA and 1B); (c) 3-D dynamic flux 
area (BDFA) was calculated by Flux = ZA “xLp (A=area, Lp=phase length, n=O to num- 
ber of phases) and displayed as shown in Figs. C and D. FJesults:(meaniSD): 30 PFOs 
were 3-D invisible (small). 3-D PFO orifice was vistble in 23(37.6 f 20.2 mm2, range 
15.4-90.4 mm2). 3DFA was possible in 18 of 23 large PFOs (2-D height of 3.7 * 1.3 mm 
and 3-D area of 38.9 * 12.9 ). The 3-DFA in the 18 PFOs was 5.6 f 2.7 (range 1.1-10.2) 
mms/s. 3DFA correlated poorly with contrast scores (r=O.OS, p=O.84). 3-D PFO orifice 
(r=0.51, p=O.O7) and 2-D height (r=O.lZ, p=O.69). Fig IC and 1D show uniphasic and 
biphasic 3DFA of PFO (the left and right extents of the planes representing ES and ED, 
respectively). Conclusions: 3DFA is a unique index (area change over time) of PFO 
reflecting the magnitude of the shunt. Thus, it is superior to contrast scores. 2-D PFO 
height or 3-D PFO area for sizing PFOs. 
1018-46 Can Three-Dimensional Imaging Accurately Measure 
Flow Across Atrial Septal Defects? 
Anirban Baneriee, Darshak t-l. Karia. Hitendra T. Patel, Natesa G. Pandian, Tufts-New 
England Medical Center, Boston, MA 
Background: Three-dimensional reconstruction (3DR) of Doppler color jets has been 
utilized to quantitate flow in mitral regurgitation and ventricular septal defects, but not in 
atrial septal defects (ASD). Quantitation of flow would provide objective information 
regarding left to right shunt across sacundum ASD. that may help making decisions for 
closure. We hypothesize that 3DR technique is as accurate or even better than traditional 
gold-standard i.e. pulmonary to sysemic Row ratio (Qp:Qs). Methods: In 10 patients with 
ASD (3-24mm), two-dimensional echocardiographic images of color Doppler flow across 
ASD were acquired via rotational transesophageal scanning. Doppler scale was adjusted 
to produce best outline of ASD color jet. Each image was gated to ECG and reconstruc- 
tion of Doppler color flow jets was performed by 3D computer system. Volume of recon- 
structed color jet was calculated by cutting it into 20 disks and using disk summation 
method, by an observer blinded to results of Qp and Qs. 3DR flow was expressed as II 
min. Qp and Qs (I/min) were calculated by the Fick principle. Results: 3DR flow showed 
excellent correlation with Qp:Qs and Qp-OS (pcO.0001) (See figure1 8 2). Even when 
Op-Qs=O, 3DR succeeded in calculating a shunt volume, suggesting superiority of this 
technique Conclusions: 3DR calculated flow across ASD with remarkable accuracy and 
can be used for selecting patients for ASD closure. 
1016-47 Novel Automatic Visualization and Semi-Quantitative 
Analysis of Left Ventricular Wall Motion 
Ernst Wellnhofer, Marc Schurr, Walter Hoersch, Michael Schlegl, Eckart Fleck, Christian 
Butter, Deutsches Herzzentrum Berlin, Berlin, Germany, Guidant CRM. Brussels, 
Belgium 
Background: The scope of the study was to generate an automatic three-dimensional 
(3-D) visualisation and semi-quantitative regional wall motion assessment. 
Methods: Controls: Patients (pts) without heart disease(N=7). Pts with chronic heart fail- 
ure (CHF) on cardiac resynchronlzation therapy (CRT) (N=19), provided a paired (with/ 
without CRT) sample to test the effect of CRT. 3-D echo data were acquired by a TEE- 
approach (5 Mhz probe, ECG-trigger, 3” step rotation, 13-24 volumes/beat). Endocardlal 
contours were manually traced and endocardial surfaces were generated from contour 
data. Regional wall motion was analyzed for 10000 surface points as movement between 
end-diastole and end-systole. Movements away from the center of gravity exceeding 
twice the error of measurement (3mm) (EOM) were defined as dyskinetic. Hypokinesia 
was differentiated from normokinesia as a motion to the center of gravity, which 
exceeded the EOM (1.5mm) but remained less than the corresponding motion in con- 
trols. Akinesia was defined as a movement within the EOM. Results are visualized by 
generating a Villual Reality Modeling Language data set with grey (colour) scale coding. 
Reaults:The algorithm detected 93% normokinetic area in controls. In CRT compared to 
intrinsic depolarization dyskinetic wall region decreased from 9.1% to 5.6% (p=O.O7) and 
akinetic from 32% to 26% (p=O.O5). 
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Conclusions: Precise and sensitive visualisation and classification of normal and abnor- 
mal wall-motion is provided by this algorithm. 
1018-48 Comparison of the Left Ventricle Ejection Fraction by 
Separately Quantifying Normal and Infarct Myocsrdial 
Cavity Volume Using Three-Dimensional Tissue 
Doppler Imaging: An In Vivo Sheep Study 
Huifana Wang Xiaokui Li, Michael Jones, Crispin H. Davies, Julia C. Swanson, 
Rosemary A. Rusk, Sebastian T. Schindera. Arthur D. Zens, Glenn R. Lie, David J. 
Sahn. Oregon Health & Science University, Portland, OR. National Heart. Lung, and 
Blood Institute, Bethesda, MD 
Background: Ejection fraction (EF) as an index of left ventricular (LV) function has been 
widely used to evaluate ischemic myocardial dysfunction. This study estimated the 
regional EF guided by 3D tissue Doppler imaging (TDI) in sheep.Methods: Eight sheep 
(30-47 kg) were studied 8-12 weeks post occlusion of the LAD or diaaonal branches to 
produce apical aneurysms. Four stages (baseline, volume loading,-dobutamine and 
metoprolol infusions) were used to produce a total of 28 hemodvnamic states. Eoicardial 
3D scanning was p&formed with a 5 MHz probe, rotated by a stepper motor over 180° 
on a GENingMed Vivid Five@ scanner. Using EchoPacSDB, the aneurysms were identi- 
fied by the differences in TDI. Two volumes of normal LV and aneurysm segments in sys- 
tale and diastole were measured by tracing LV endocardium from the 3D dataset. The 
normal LV volume was derived by subtracting the aneurysm volume from the total LV 
volume. Reeufts: The EFs for the normal poriion of the LV, as expected, were higher 
than for the aneurysm segments by ANOVA (p < 0.0001) for all 4 stages. ConcIuslons: 
Segmental LV EF can be calculated from 3D encoded TDI images and may aid func- 
tional assessment in ischemic heart disease. 
